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Partial Translation 

Claim (only one claim)- (amended by a voluntary amendment dated 

July 11, 1977) 

A method of producing acrylic acid characterized in that the 
activity of catalyst is changed at two stages, wherein the 
activity is increased continuously or step-wise in a direction 
of a reaction tube up to 100% from an inlet to an outlet of the 
reaction tube, a reaction waste gas obtained at an outlet of 
a second reaction stage from which most of a condensable gas 
has been removed, is re-supplied to a first stage instead of 
a part or the whole of steam which is used as an inert dilution 
gas; wherein a mixed gas containing oxygen in the element form 
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and inert diluent gas containing steam is used, propylene is 
oxidized in the first stage where propylene is essentially 
oxidized to acrolein in a reaction tube having a catalyst monted 
therein, and in the second stage where the aclorein is further 
oxidized to acrylic acid; and wherein the initial concentration 
of propylene exceeds 2 mole % to the starting mixed gas, and 
the spatial load in both stages is made to be greater than 
60 H propylene per hour per li catalyst in each stage. 

Note: The above spelling of the names of the applicant and 
the inventor may not be correct, since it is a pure 
transliteration of Japanese phonetic symbols as 
appeared in the laid-open publication. 



2 




l. 



« 5fe w' ^ « 

* ( ) 

is fo 4 6 f£ 1 1 18a 



2 « m * 
ft * 



4- 



3ffi A 

ft * 



5. mttam<oB& 



67 1 9+^fc^^>fA-t> 
• 7 ^ x - ^ 8 

(90S) ^-f>f^i.T-'Jy.!>yh.y-^ 

Si® 

(6404) jE H 

*r 106 « g (691) 0 9 1 4 * 



®«r*BB 46 ©»5Sre 4 7- 10614 
@42rlMBg47.(19 7 2) 5. 27 



co m a m 

(5) «5fe«iK^«J5t<>*^ 



46 093913 



1. & w <o £ ft 

2. 4$ £p 38 3* <0 © K 

t± gUffj It 1 0 0 Hi TJt»*5^, L T * 2 

* fc :*: 85 # ^ U 7t /x to a * fc , 

* * <t L "C © * — «BSf5Ltt^SB©«^ b 

1 

Z>%> 1 © & *>* T * p ^ * >-* 5 <p SMt L t 
T 9 *) * &L b -t & 2 8t m K & X T' o t* is y 

# *K * I, t P5 # H? 

& $5 b£ r « t'i^^6 □ z $ *: t < -t * c t K 

* & , 7 'J ^fto«&. 

— i — 



^7 



5. §6 W © S* M tt K 91 

4* « 8: tf& <!: LTOT^ p u-f y fefix ZSPJT 

* <> 

* 38 5v © # & t frt , as to <b n * a ffi k 10 r s 

ftiT^Ao toK^o t'u/Ht 1 KPSK^Ia 
i?!tL/c/ft^^^tt7^ o w>f y *»iti t i 

^ is fc m it s n ^ o 

ottttt^^Ttrx^r^xttT^f *-y, i§ ^ 
— 2 - 



91 



K x b «n x u h o t o IS * V ^ f y , * > 

& > r ^ t ■* ^ & tf '* i- & * , * a ^ tt - v * 
*> , a -< ^ h „ 2* v * ^ ^ , t& & V * 'J 7' x 
> gft * <o HI * K # W L . J^^t-cj: ♦j^ffc-^-r 

v * m & cm m it * x * a, *s m fio s n -r v> & € y 

» t* u x i 7 ^ a u -f >- & ft -t* * J6 tfO mi K 
•/^n^aiii P 15 42 0 30.1 &i>*P 16 43 7179*5 

^ #c « L x t £ & 7t *r ■ 5g 4t k: t ? ^ k m. 

*. a it m> , — fiS-K^^^^^Va^^a^Wa 

< m ^ Zfc ^ X (d: £ »6 t '> f U^fpwtfl^ 
f>Xtl^i^9IWlift$:^r-t-i 0 ^ £n © ftfc & ft fr _ ± 

&tr£ * '< y jBl £>" y 7' ^ ^ x w. v y 7 s *s % 
— 3 — 

^ K & « ^ flis fc 4= QJc K Sfc ft fie 

* fct , i fctot?Fft«fip/jc^?tK j: b £OM«g 
K & t» rtl 0 « ^ ic <D * *T tig £ ft & 0 £ $fc 

« m m * m & * x wl {& ^ -« ;st , » -r « w » 
at^^&CK^^^ ( a * <o m ^ ® ) Kfrutti 



% i -C ; ) CO Tk&Sia: 




^ x & m-r & t t k x b 




X 




<fe'te 5: ^ ^> m 




£> « ft ^ » L /i: W tt 


irX rc (b> rx ^ e m\s> b 


n 


it y * \C \s ^ KM L Mtft 


m o s o % w ± t 




, it ft] fk ft 7 9 U 




c 


L ^» U t <D 




fit 






c 






X 


# » /5c * » ift * 


ix * -t fit ^ co -c 


■» 


e « ^* \n x. + ^ ^ — 


# & O' « ft tt 4: * 


t 


■r z>o 


# &j to * *s ft a v 


c 




1 (Eico»*iSK:i'^'r 


m 


*£ *J Jfc # $r bj K: -f ^» 



5frC!S'^4x««r?a5*6*^(*3Ki^/;.ft: 0 *&ssco 



10614 «) 

^ a [» >j y 7-- ^ ^ * © >^ ^ #c ^ % -f & 0 

m m k ® sis o « ^ frc * 9 y ^ ^ % ? ~s ? * 
r v fs: h if k m/i u c x wt ) * y *-*ar; c x 

044itS.r>'T^ o 1 y * 7 ^ 'J ^®1^/S?<b*1- 
18 1335 & CP P 19 08 965.7 

n -c ^ z> 0 

L L t O ^ t t 0 /t to K: R « K * « rx: jfe 

% 4 1 o 7 ^ y -"'ffioftS'C^io x * a«j « e frc 

K X & 7 ? 'i A-a^fiKoilSKl i^fcxa^^ 

- 4 — 



a 61) fri „ wi nd <d l 0 rx jg ^ co &_ it & m <& 48 iff -i 

r o 0 

* 5E H8 * t> #± , — ^ it -C *i m co 1* * 

^ 44 * « ^ t L -C co zk $1 <0 — «K % X # ± SB 1 

LULfcfe'gtpTP'a £ f is % & tf] {rt -f ? d 
4 ' K. ®.il~t Z, 1 «f A f>' T ^ " u <\ ixfrS 

U T ffi ®m K ^ n & SMIi??rt^t!%c-i *c 



— 5 - 



92 



- 6 — 



ix 

Z. <0 15 & K X^i >, £ & ~f 2> 7 ? 'J a* §fc ;J5 -J *mx 
!)K*SO-/ktlS^$n-Cl« hft & t £ Kff ih 

a/^CO&^^&K^LTfcU & ft? J; © ft; A JL 

k st 9 « »> * m&tem'Vp&v * * k x *3 « «x 

$)Ji«t<ffiTt*i ^ A- n ft. • L^Uffl 
WfcU^ttftfcft^. *: ft W £ tt- K z ntt z 

nnm &<z>*vitfi k jtt^ffiwjftw^ifiB t ft t> > 

-*ft;b*>£&-g:fcfcl&ft < * -L < » to a ^ ^ ^ r 
< yfcJJLft 5 o % © IS *1 

ictKX t?> ^tg©# it &£>'/*>?lfc#} ?£#*©*£ 



#DB UB47— 106 1 4 » 

/to ft-tfft 2 o^ftfc j: m 

m^mfe®*** k s ojsfi% ©.» a f # <b n & ^ 

*&iP^*ttA#ttfcttfc& , <o* 5 K fT ft fc> 

6 o ^ & £ «J K t , #ftftMiiK 

kf w ^ * L < T * >-©J5Mt3&©*:to(<t 
& 5? ft m ffi Sr 3 o 

fccDfc-frjtf^fcRifcS^fcfcto,. f£ & » & 

(ITtUHti. C © SI # f*fr± * R 

ffo*»i DW-ctrK i o o%K£-r*x^ 
l^o t©K*. »*L<ttttafc 
K © 4£ t: L 5 — 5 ©&&&30®rf ; 

o ta%to^i?t^4p it ^ & * n , r is « 



« *fl-K*>*t**««>*»o©atfrt # * © $8 & 
«»c«tff + &» ^ © m & a ** h ia « , s$ as 

* sj tfe ft j§& S3 ft k « jr. n © & <fe n * to - 

T 3 * ft « ft ft ^ o . * §9 K X ti tr£ © 
KoS 6 o^/f>fr&** #;*©«&« 
|C * t % ftKt^SBtofttt^Kttfitt 
% © © #J •& 0 t5» (b 1 0 0 % 1 T b ^ + * t £ 
ft? i U ^ o ^ * KttlSft*|0 2 5-7 5 
% o * « ^ e> tt C- to , /SttftBofl^k i o o 

6 0 0 "G , «?• * U < rt ^ 0 0 'C O Si « t T & * 

* « ft. r * ft , TS4«^##?Llotfftt* 

f u a * l * ^ ^ * « *f ft <> ° ♦* it 

b Kftftnw.'Z nttr * $ - * + * » 

-ft * , -e «> '5 ^ R ® * t « » ^ * a « » a o* r 

- 9 - 



^ ^ y ^ - « tfi ffi » , « 

S K X * , 3ttt*»*Hfttt«tf»»ff 
fr ft 5b n ^> o 

K K h -X SB * V 7 ° K x - S * ^ r> * * # K 1 

a. % t ft t , 

— 10 — 



93 



l/> -C * v 7 r * „ ^^^r^r-v&iy ^ TV ,u ® 
3? CD f£ tf» £ *ijyfy:^y^^fy C 
«-*it#o. ds — 4 0. : 1 , ^ $ L < tt 0. 2 - 
25 : 1 T <fe b , -tt-C^^A,^i^:a 2— 2 

s* rii ffi ^ b n , *2ft»fcfri^ttt* y x % 

* v^^yA^ftA^CXH ) ^ y ^. ^ & v 
(Xtt ) ^y^yftfMXtt ) $8*6* * «o « ^ 
W U * tf» r> m it *c J: t'**-^*'***^. 

( xn ) ft] oA^f-ji:^ 1^20 : □. 

2 : :* ^ -f- u *t u y ^ > \ + & y <& & & 6 

: 6 — 0. 2, # * L < 6 : 0. 5 — 4 T A A « 
# Z>i ffl t> 2> « * Sr O # i 5^'^ 2^P|0 

^ < x © « ft 4, L(^7i? v ^ A >> <0 7 9 U 
^ffl-^ ©«ft<0?t *> CDteO^jfc <Oft£#, /tu 
tf K *f ? It * 1 9 2 4 4 ? 6 ^ & O* # 2 0 0 
4. 2 5 ^^^Wfifi, a. - 4$ # 6 8 9 7 
2 0 **r % * 7 462 0 2 * & V & # 7 582 5 



*fK3 0347— 1 061 4 W 

ft 

0 *8J ^B33iX*.*-?i'^<fc&*aiJB*7 

0. 1 16 0's*&</4$£«4 5- 2 2'5 2 5 

0 ti ± . * L < 1 o 

o ^^_h(^*±^-r^4^m^$g ) s& 

~c „ B o x ^ J: ^ it e 5 % til o « ft $ ft c; 

JCWUiP)^jt7 p Qkfl/yKft i L4 5 ~ 5 0 /v 

ft h 0 



— 1 1 — 

T E * * «i « , * % *c * & « «i « * u 

» «W ^ J« ^-f ft * «T ffi fe-ft 4 * « Jt #C R 

ft; # * % & ^ j* # «c . s Jfc ft 41 ft # s *. ft ^ 
Wiitffl^iiS^j: fj *>£i2*-3te#frtiS^e: 

-t©-ffs#ow#gr(^J6#i9 ) & r>' c n k: 
<o t s u * m tt at t 2 » oc & & e 

o v x ( 9 8 ) , S & 
& £ & 2 5M«D«^ 1 b53ci2&^«»fCi&-r 0 

« urn ft *oi» l. 5 * , *^^nftm^4>«: 

*P<*n*« # ' 2 ® P* © 2 0 0 — 5 0 
SJ5>y^Wc2«^;A^^^-c % 14 b ii. * * *» & . 



— 12 — 

f£ * m ^ t an -3 n t v> & o 



PS47-106U O 





& © » a •*. < «n 






1$ * * ) 


fa 


a cc ) 






ifc it 






























j y +* 


1 B 












W 2 










m 1 


*8 2 












1 














36 


420 1 96 


34 0 


2 50 


92 


45 


4 


t! 








100£Hfc#) 




























2 


ioon("ioo 


500( "10D#m<*) 


30 


720 336 - 




/ DU 


n a 
o o 


30/40 


3 








3 


a n n ( m 55 




J 


50 n f »1 nn 

o \J u v i i/w 






30 


720 336 — 


325 


260 


94 


55 


1.6 


22 








900("100 


ft 


) 


























>18~~ 2 0 


4 


400(" 25 


u 


) 


4 00(" 25 


w 




60 


720 336 — 




9 7 n 




58 


1.1 










90 0 ("1 00 


If 


) 


400< "100 


tt 
























5 


40Q(" 25 


ft 


) 


400 (* 2 5 


tr 




90 


10B0 504 - 


325 


271 


92 


56 


1.1 


5.4 ' 








1 100(*100 


ft 


) 


500(«100 


H 






















6 


200(" 25 


ft 


) 


400(« 25 


n 




120 


1440 660 - 


342 


255 


94 


60 


1.5 


5.6 


24.5 




150(" 53 


tf 


) 


70 0 ("100 


tf 
























100 (" 50 


ft 


) 




























1050 ("100 


ft 


) 


























7 


// 












1 2 0 


1440 390 — 


330 


256 


89 


53 


1.3 


4.4 


30 


6 


120C" 25 


rt 


) 


120(" 25 


ft 


) 


120 


1440 820 — 


340 


272 


95 


53 


1.4 


4.4 


2 0-5 




210 (" 33 


tf 


) 


21 0C" 3 3 


tf 


) 






















<40(" 50 


ft 


) 


140 (" 50 


ft 


) 






















1030(*100 


ri 


) 


630("100 


r/ 






















9 


*/ 






rt 






120 


1440 147 824 


355 


272 


92 


53 


1.5 


44 


4 3-6 



-15 - 



10 - 17 

«R»^«--crofwxt 0 0 gt«, « 35 2 5 
2 & ft * *&5l5 0§ft& J 8t<>' *?£&;*;*( 
4>»© iSMt &*©**** i 7 2 

S^S.O*i*at;V^*>»b©ift£'S&* > & tc K « 
^^^2«aoRJ5« f ^-Tr, ^23RKi^-^iaKPc 

S^fe^fe © 0. 0 9 1 S Jt «S * 5 0 # & © 0. 1 2 
* ffi & o* i 0 0 * ?ft Hfc © 0. 9 1 ?? * «i ^ 1* 
tft 3 it , t2RO«i«tt'5fl4aftoao.9 I 
3£ » f$ & O* 1 0 0 # ft* © 0. 7 5 ?? * 8& rf» * 
01 5 ix * o « « £> fS «fc tt * r£ tt. & K ( m « 3 »■ 
© .x T * -f h J* ) i^Wt^«t-iCircX 

©g?#J£UTffl^<bn& 0 ««^^w:^2&|!» 
©W^^7d^«#a«7ftEas:io^^^S:1«»J:^ 
4; ft tfc # ftfc * u/t*>©-C£*« 



apt IS * © T U « © *5 -fr » 7 ? l ) A" 01 $1 
& , 7'afu^©^ft^3La*"ri?y^i»©?gs3P 

^**^2»vC^i'o 



-16 — 



95 



- 17 - 



W mi- T 0 G 1 4 



*mot 



ft 



» 2 



1 0 5 0 St*0 3tO,± S'o.w.v,^,* 
(DCS 2000425. Sl?J»fftI 1> ^746202 *0 



ls 2# csgw a^go 



562 260 



52 



91 



52 



*M 9 1 H 



4.0 



1 t 



12 



so SiO t Jb B1 

mo io hi m cr, ^^5rr^^» 

(00? 2000420.^^^6) 



15 55#<E>£jU&7 5 - * 

Uo lft Ni,„ C»\, Fft,P, Hi, + 1 ^Sd 7 D x 
/v * -iftji* 3f- 7 38 2 50 -U^E MM 1 ) 

14 5D*Oro0 7 .b 

l/o, , Mi, Cr a p-o t D^, P, V. M 
(DO*20 20 7 9l,«fc#}l ) 



15 



(DO* 2058765 

%«win * 

^746202 *» 

Mo e W, V, 

^7 4 62 02 +f) 

*746202 

3'746202 *$) 



590 420 



560 260 



590 260 



590 260 



400 270 



59 



51 



50 



52 



47 



76 



94 



79 



62 



79 



59 



55 



50 



44 



58 



5.0 



4.1 



3.9 



2.9 



- 18 - 



16 



G&m**Pf* 124 5794**) 



McpW, V,. a F« 1>s 
4746202 ^) 



565 250 



55 



94 



54 



42 



1 7 



Wo u ''u 1*1 
(DOS 2059765 
*«W1 ) 



565 410 



51 



90 



52 



4.0 



— 19 - 



96 



f$^#**ft#liw:3g#©i o o $r§.§»ii i • 

t 2 ft f$ ffl ^ , *2»W<CttKT * 4# ff * 
2 0 3 8 7 6 3#&l«^*a*A&0M K SB IK <D 
1 0 0 * ffi 1* tt fflt 0. 9 l^ft^&m^fco 2 <E 

1 0 0 « ft a , ffi «. 1 2 a o^l^&a'*|[» 
? 8 o ?ft^^f)OiR^%fciito *& \ <Dft#> 
0^i£«: 3 6 2 4 C , <gf2<DfcJ6<D&©ri4 1 0 *C 

j? 1 B K 7 ^ 'J A- BM • 9 ft ft ■» <E> 32 l# MX ft &. 
O'm^bn./c^^t'w^Kl^Ua 5 ^ # <D T 

4> w: i 4£ft#<D&3t'tra^n,&K:^rte^ 0 



mi 



ft : 



J 

#08 P847-1 0614 C7)' 

6. m &e -feJL n © % * 

# 3r K-f ^©6 7 0 5 *) A? -? * ?' * 



am 

.rfc * 



yffl 6 8 0 0 ^ a i 

K -f y IB 6 7 0 0 >^ - K 'JM y t •* " v " ? * y 
- ^;w-/7ty3- h 7 - -fe 7 

^ "J 7 H » f — 

hM 5>g3 6 80 O-^X'MA 1 7* 
• 7^7'7^^2 4 



lh SS IS 
ft 0 B 

m si # -*§• 



BJfr 1970 1 1 
P 20 56 614.7 



18 H 



— 20 — 



^ *t IE f 

* ft 47 * 2 /^ a 

ft 1^ # d: ft 4\ M 
L * ft t> & ^ 

^fW3B 46-92013# 

2. & W O £ ft 

9 >v « O 5i ^ 
» t © R fl( ^^tfifiSA 



& m 



C908; ^-f >f ^i^i • 7* 'J ♦ 7^ h ♦ 7 - / 

• 77y v ^ • 7^f-*xy-f ^ 7 )> 



4. ft JR A. 

. * * #m± (6404) /j> # IE iik 

A IS (591) 0 9 1 4 8 

6.' toJEtolKOBtt 

■ m- ft *p — ■ — 3 a 



8. » IE o * 




IT IE # 46-9201 3#) 

t * 2 h e rt © r k fb it j © utr « r 2 1* j 

*r flo A -t h o 

1* B.X 1 1—1 2*T<D r K< 7<|$rF 16 4 

5 737. 9 * T 12 O t * 5fc » £ . 
|--<;u*-#3**7 0 5 4 9 8#S.D ri HF«fi0B4 4 

— 1 9 3 6 ^ J 

3. ^4M8-9?f© fK^#» 19 08 
965,7 -^J tT8e©t^iJ*toio 

f^iSra4 3—2 2 9 3 5-*fttfH 4-5 — 1 4 8 

6 4 ^ J 

4. * 1 4K7*7© T^^ftJ O^W: r» ^ 
ira A "f * p 

5. t 1 BH0^2*tC^^-r, * * « I . 2 © W © 

r ( DOS 2000420 % ^ M ^ 6 ) J * T' 5! P t * 

r ( DOfi 2000425 , * » « 6 ) J 



97 



6. ^-1 « 4 ~ t* n c 4$ # m # <n mm <o m <o & ) 



ttfll M47- 1 0 6 1 4 (8) 

r 2. 4? m * <d 35 n 

tt't'RBf OA P rt» lb fB P i T R to ^ <n Js fa k 
U -C # 2 JErt>®ji»«!>£l3Prc>^-C^ ^ii«f 
fS ft « # * £ Lto*2)lio-iWXtt^»«) 

ft h * ic 4i* 1 aw«cff0t»^« c 

* „ 7T as t* m n s * M % & m t> m & * *? * * 

* ffl ^ . M«tfcifcAL,/tR 

SMfc -* £ i f& Pgr i>* T * n t^^ x £ £ <b PC & 
f b L T T * U * © t -t 2> %' 2 & (ft «: * i~ -c 7' o 

Pa 4fc ffir K £ fHJ & #r * ft ©t P» C £ K to & i 

^ k o $ b$ 7* « f ^ 6 o ^ i i> A: s < -t £ 
tuu, t ^ y ^ <o $j/ a 0 j 



Hi Hi A ^-fOi/i.7-iJy-?y(< *y-r 

• T^^-JC V^r' -fcf /v 5/ -A' V h 

ft a a nm± * # jx m 



f& % ffi SE 9J ifR # 
* 7 ^^-^>'XHf^^Y7 h (6700^- K«> <f 7 t *x>-7 

T * 'J ^ fl* © 93 & 
KJff 1 9 7 0 4 r- nil i8 0K M >> nfffr/rfCfHV 



1971 ^ 10/3 8 0 

» 45 



H 20 56 61 4.7 



98 



w 52 10. 14 m 



mm ttmmm r+*/s #< 
47 Mm «?*s~n-*?u 



^ m m ie 

HB ft 52 «P 7 M // B 

ftftf? * « m « * - jb 

L « ft O * ^ 

firflPS 4 6-920 1 5 ^ 

2. £ §8 O * I* 

3. iE * -r * m 

* & t © n a #a 



(908) ^-r<^x.7=^^yh»/-^ 

4. ft J5L A 

ft £ &m± (6404) /J> # j£. 

¥ 105 tt K <W» 0 0 1 4 » 

W fa /3 b~ 1 

6. mw.\z*.*}mvt*&W<»&i 



7. *fl IE O *t ft 

8. »EO 




IT IE # C4*fiPB46-920 15-^) 

1JB*I4 74S2A10B tt^ttWlE* <DfTiF_#* 

if*UB-9t!o r k-( * n n m m ,m m 

# J * T83<D £ * & 3c »6 * ♦ 
- 1 9 2 9 6 J 

mm** * u * - * no r # * * n * „ j * r 

3. si jh « * i om*i^o r *r #J k wt J fffU 

5. Wl«^2 0 14 - 5ft© MM 2 J * r 1. 1 
2 J K&.K> * 0 

6. 99 40 * * 2 0 IT 1 3tfOil • 9 J ft?] 
frC 3t & » 

(BRA /^yyx.ravy^h/-^ 

tt a A /j> n ie m 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



P LINES OR MARKS ON ORIGINAL DOCUMENT 
□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




□ OTHER: 



